Hydrogen sulfide attenuates paraquat-induced epithelial-mesenchymal transition of human alveolar epithelial cells through regulating transforming growth factor-β1/Smad2/3 signaling pathway.
Exogenous H2 S donor, sodium hydrosulfide (NaHS), can influence the bleomycin-induced pulmonary fibrosis by attenuating the epithelial-mesenchymal transition (EMT) of alveolar epithelial cells, but whether NaHS affects paraquat (PQ)-induced EMT and the molecular mechanisms remain unclarified. The aim of the present study is to examine the effect of exogenous NaHS on PQ-induced EMT in human alveolar epithelial cells (A549 cells) and assess if this effect occurs through regulating transforming growth factor (TGF)-β1/Smad2/3 signaling pathway. The expressions of endogenous H2 S producing enzymes, namely cystathionine β-synthase, cystathionine γ-lyase and 3-mercaptopyruvate sulfur transferase, were detected by reverse transcription-polymerase chain reaction and western blotting. The induced EMT was assessed by morphological and phenotypic characterizations, and the protein level of E-cadherin and vimentin were detected by western blotting. To investigate the effect of NaHS on PQ-induced EMT and potential mechanism, A549 cells were pretreated with NaHS before incubating with PQ and then evaluated by morphological changes, cell migration ability, the expression of EMT markers and TGF-β1/Smad2/3 signaling pathway related proteins. PQ significantly downregulated the expression levels of cystathionine β-synthase and cystathionine γ-lyase, but not 3-mercaptopyruvate sulfur transferase, in a time-dependent manner in A549 cells. Exogenous NaHS could significantly retard PQ-induced morphological changes and cell migration ability. Furthermore, exogenous NaHS significantly upregulated the expression of E-cadherin, whereas it downregulated the expression of vimentin. In addition, exogenous NaHS could also significantly attenuates PQ-induced TGF-β1, phosphorylated Smad2/3 proteins expression, which induced by PQ in a time-dependent manner. This study provides the first evidence that exogenous NaHS attenuates PQ-induced EMT and migration of human alveolar epithelial cells through regulating the TGF-β1/Smad2/3 signaling pathway.